Intestinal and cardiac inflammatory response shows enhanced endotoxin receptor (CD14) expression in magnesium deficiency.
Substance P is elevated in plasma and in other tissues during Mg-deficiency, and was found localised to neuronal C-fibres of cardiac and intestinal tissues, where it could promote neurogenic inflammation. Plasma prostaglandin E2 (PGE2), indicative of systemic inflammation, rose significantly (>or=4 fold, p<0.01) after 1 week and remained elevated through week 2 and 3 in rat on the Mg-deficient (MgD) diet. Concomitantly, total blood glutathione decreased by 50%. Immunohistochemical staining for endotoxin (lipopolysaccaride, LPS) receptor, CD14 was prominent in macrophage-type cells in intestinal tissue; more importantly, cardiac tissue revealed both CD11b (monocyte/macrophage surface protein) and CD14 positive cells after 3 weeks in rats on MgD diet. Western blot analysis indicated a significant increase in the endotoxin receptor protein level in the 3 week MgD hearts. Since CD14 is known to be up-regulated in cells exposed to LPS, these observations suggest that prolonged Mg-deficiency results in increased intestinal permeability to bacterial products that induce the endotoxin receptor in cells localized to myocardial and intestinal tissues. These CD14 positive cells may amplify the cardiomyopathic inflammatory process by stimulating TNF-alpha and other pro-inflammatory cytokines.